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Objective: The aim of this study was to compare between nasal sepal perichondrium and tempora-
lis fascia in surgical repair of tympanic membrane perforation.
Patients and methods: A prospective study was done on 40 patients from the out-patient clinics of
otorhinolaryngology department of El-Minia University Hospital with ages ranging between 18 and
54. All patients had a persistent, symptomatic tympanic membrane perforation, and 20 patients out
of 40 had nasal obstruction due to nasal septal deviation. All patients were scheduled for myringo-
plasty by a transmeatal approach in combination with septoplasty – for the patients with deviated
nasal septum – under general anesthesia. In 20 patients, nasal septal perichondrium was taken and
used as a graft for transmeatal myringoplasty. In the remainder 20 patients, myringoplasty was
done by using temporalis fascia as a graft.
Results: Sixteen out of 20 patients (80%) nasal septal perichondrium grafts were successfully uptak-
en. In temporalis fascia group, 17 out of 20 (85%) perforations had been successfully closed. As
regards hearing, all patients of both groups had more than 5 dB HL improvement in conductiveEar, Nose, Throat and Allied
evier B.V. All rights reserved.
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2 M. Hammad, M. Gomaahearing thresholds of at least three frequencies. An overall success rate of 92% was recorded in
terms of hearing improvement. No signiﬁcant differences were present between both groups as
regards healing and hearing improvement.
Conclusion: In patients with simultaneous myringoplasty and septoplasty nasal septal perichon-
drium was better to be used as a graft material for repair of tympanic membrane perforation to
avoid the post-auricular incision to obtain temporalis fascia. In addition, nasal septal perichon-
drium has other advantages, it is easily accessible, cost-effective, time saving and is sufﬁciently large.
ª 2011 Egyptian Society of Ear, Nose, Throat and Allied Sciences.
Production and hosting by Elsevier B.V. All rights reserved.1. Introduction
When tympanoplasty is to be performed on a patient suffering
from chronic otitis media, in general potential interactions be-
tween middle ear mucosa, Eustachian tube (ET) function, and
the nose are considered. It is noted that poor tubal function
goes along with a diminished success rate of tympanoplasty
and pathological ﬁndings in the nose are often said to be
responsible for inadequate tubal function. Consequently, sur-
gery of the nose is preferred to be performed before tympano-
plasty if septal deviation is observed on a patient with chronic
otitis media.1
One of the main factors affecting the success of myringo-
plasty is the type of the graft that is used. In modern otology,
autografts, including many body tissues like fascia of the tem-
poralis muscle, perichondrium, and cartilage are most com-
monly used in tympanoplasty as a transplant for covering
tympanic membrane defects. All of these grafts are not only
easily harvested and inexpensive, but also they have excellent
properties of regeneration, and do not involve any immunolog-
ical problems.2,3 Up to now, many attempts have been made to
investigate the most ideal graft for optimal repair of the tym-
panic membrane perforation. For the same purpose, we de-
scribe our experience of using nasal septal perichondrium in
myringoplasty. Myringoplasty with septoplasty, in accordance
with the principles of minimally invasive surgery, was done at
the same session, and the results of myringoplasty in terms of
graft uptake and hearing improvement were evaluated
postoperatively.Figure 1 Nasal septal prichondrium taken from left nasal side of
a male patient.2. Patients and methods
This prospective study was performed between March 2006
and January 2009, in otolaryngology department in El-Minia
University Hospital and the study group consisted of 40 adult
patients with tympanic membrane (TM) perforation without
otorrhea. The study protocol was approved by the Local Eth-
ics Committee and informed consent of each patient was ob-
tained before surgery. All of the patients had a persistent,
symptomatic TM perforation due to chronic otitis media
(COM), and symptoms of nasal obstruction at the same time
in only 20 patients. TM perforations were dry at least for the
last 3 months. Each patient was assessed with clinical examina-
tion and transnasal endoscopic examination, and then the
Eustachian tube was examined. To establish the site and size
of the perforation, the TM and the tympanic cavity were exam-
ined carefully by microscope. The classiﬁcation of TM perfora-
tions according to Tos4 namely anterior, inferior, posterior,
and total or subtotal perforations was used. TM perforationswith diameters that are less than 3 mm, and TM perforations
with diameters in between 3 and 6 mm were regarded as small
and medium in size, respectively. A pure tone audiogram was
performed preoperatively just a couple of days before the oper-
ation. Threshold measurements were performed in a sound
proof room that satisﬁed ISO/DIS 8253 requirements. Audio-
logic tests were applied by using Interacoustics AC-40 clinical
audiometer for the conventional pure tone audiometry for fre-
quency ranges 0.25–8 kHz.
The 40 patients of the study were classiﬁed into 2 groups:
Group A (20 patients): In this group, grafting of TM perfo-
rations were done by nasal septal perichondrium obtained
from the same patients while doing the septoplasty.
Group B (20 patients): In this group, grafting of TM perfo-
rations were done by temporalis fascia.
2.1. Nasal septal perichondrium
While septoplasty was being performed, the nasal septal peri-
chondrial graft was taken. While elevating the mucoperichond-
rium, the perichondrium was left and then this remaining part
was elevated from the cartilage and dissected (Figs. 1–3).
Figure 2 Nasal septal perichondrium taken from right nasal side
of a female patient.
Figure 3 Nasal septal perichondrium.
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Later myringoplasty was performed through a posterior trans-
meatal approach with a Rosen incision, using underlay tech-
nique. The technique was used in patients only when the
width of the external canal was sufﬁcient to make surgery in
a fashion of transcanal tympanotomy. First, the edges of the
perforation were freshened and then the formation of a poster-
ior tympanomeatal ﬂap and the detachment of the tympanic
remnant from the posterior part of the Rivinus notch and from
the malleus handle were performed. In group A (n= 20), a
sheet of nasal septal perichondrium, trimmed to a size roughly
2 mm larger in diameter than the perforation, was placed
through the tympanomeatal ﬂap under the ear drum remnant
and positioned over the malleus handle in order to gain better
stability for the graft. In group B (n= 20), temporalis fasciawas used instead of nasal septal perichondrium for grafting
of TM and the graft was placed by the same method. The tym-
panic cavity was ﬁlled with sponge gel, followed by the place-
ment of the sponge gel balls placed over the tympanic
membrane, and lastly the external ear canal was dressed
appropriately.
2.3. Follow-up
Patients were seen within 2–5 days for removal of the silastic
nasal splints and within 10 days post-operatively for removal
of the external ear canal dressings in the out-patients depart-
ments. Regular follow-ups of the patients were done monthly.
Mostly, 3 months after the operations, pure tone audio-
grams were recorded and the main outcome measures were
as follows: (1) graft survival, (2) hearing gain and closure of
the air-bone gaps (ABG), and (3) presence or absence of dis-
charge. An intact graft at the end of the third month and the
mean hearing improvement more than 5 dB HL in three con-
secutive frequencies in the range of 0.5, 1, 2, and 4 kHz in tonal
audiometry were considered as a success.
The statistical analysis was carried out using SPSS 10.0 sta-
tistical package programme. The mean values and standard
deviations of the age, pre- and postoperative air bone gaps
were calculated. Comparisons of the audiometric changes
between pre- and postoperative ABGs in the whole study pop-
ulation and in the two groups were done by the paired samples
t test and Wilcoxon Signed Ranks tests. P< 0.05 was consid-
ered meaningful.
3. Results
There were 16 male and 24 female patients aged between 18
and 53 with a mean of 35.96 ± 12.8. There were 19 left and
21 right TM perforations. All the TM perforations that are
observed were sized between 2 and 5 mm roughly in diame-
ter, and all of them were limited to posterior and inferior
quadrants. There were 15 small and 25 medium size perfora-
tions at the inferior and posterior quadrants. Due to the ab-
sence of anterior and superior perforations, it was impossible
to compare TM perforations of all of 4 quadrants with each
other. None of the patients had ear surgery before on the
same ear, and there were no tympanic cavity or ossicular
chain defects at the time of the operation. All of the middle
ear mucosa was normal and there were no discharges at least
for the last 3 months before the operations. Twenty patients
had septal deviations, which obstruct the nasal passages
moderately. There were no postoperative complications,
and all of the nasal septal mucosa was healthy at the fol-
low-up visits.
3.1. Myringoplasty success rate
The success rate was deﬁned by successful graft uptake. In the
nasal septal perichondrium group, 16 out of 20 (80%) grafts
were successfully uptaken, 4 perforations failed to close with
central necrosis due to infection. In temporalis fascia group,
17 out of 20 (85%) grafts had been successfully uptaken, only
one perforation failed to close with central necrosis due to
infection. No signiﬁcant difference was found between both
groups as regards the success rate (Table 1).
Table 2 The mean myringoplasty operating time in both
groups.
The operating
time (min)
Nasal septal perichondrium
group (n= 20)
Temporalis fascia
group (n= 20)
Range 15–20 30–45
Mean ± SD 16.2 ± 2.65 34.6 ± 4.2
P value < 0.001.
Table 4 Postoperative air-bone gap closure in both groups.
Postoperative
ABG
closure (dB)
Nasal septal
perichondrium
group (n= 20) (%)
Temporalis
fascia group
(n= 20) (%)
P value
Within 10 3 (15) 4 (20) >0.05
Within 25 13 (75) 12 (60) >0.05
>25 4 (20) 4 (20) >0.05
Table 1 The success rate in both groups.
Success rate Nasal septal perichondrium
group (n= 20)
Temporalis fascia
group (n= 20)
Number of
successful grafts
16/20 17/20
Central necrosis 4/20 3/20
Success rate 80% 85%
P value > 0.05.
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The operating time in the nasal septal perichondrium group
ranged from 15 to 20 min (with mean value 16.2 ± 2.65) and
that of the temporalis fascia group ranged from 30 to 45 min
(with mean value 34.6 ± 4.2). A signiﬁcant difference was
found between both groups (Table 2).
Postoperative graft infection with central necrosis occurred
in 7 cases 4 in nasal septal perichondrium group (20%) and 3
in temporalis fascia group (15%).
3.3. Hearing results
The mean preoperative air conduction thresholds at 250–8000
43.9 dB for the nasal septal perichondrium group and 42.3 dB
for the temporalis fascia group; the mean Hz was preoperative
bone conduction at 500–4000 Hz was 17.8 dB for the nasal
septal perichondrium group and 16.5 dB for the temporalis
fascia group. The mean preoperative air-bone gap (ABG)
was 26.1 and 25.8 dB for the nasal septal perichondrium group
and the temporalis fascia group, respectively (Table 3).
After operation, the hearing gain for the average air con-
duction thresholds at 250–8000 Hz was 13.3 and 13.4 dB for
nasal septal perichondrium and temporalis fascia groups,Table 3 Mean values of pre- and postoperative air-bone gap
(ABG) in both groups.
Air-bone gap Nasal septal
perichondrium
group (n= 20)
Temporalis fascia
group (n= 20)
P value
Preoperative
Mean 26.1 25.8 >0.05
SD 0.8 07.5
Postoperative
Mean 13.0 13.1 >0.05
SD 07.1 06.3respectively. The mean postoperative air-bone gap, calculated
as the difference between postoperative air and bone conduc-
tion (500–4000 Hz), was nearly equal in both groups (Table
3), with no signiﬁcant difference. Closure of air-bone gap to
within 10 dB was achieved in 15% of patients in nasal septal
perichondrium group as compared to 20% of patients in tem-
poralis fascia group with no signiﬁcant difference between
both groups (Table 4).
4. Discussion
For decades, it is known that ET dysfunction occurs in pa-
tients with deviation of the nasal septum frequently and septo-
plasty before tympanoplasty is recommended in cases of severe
nasal pathology. In their study, Maier and Krebs, declared
that tympanoplasty could be performed after several months
following septoplasty if it really necessitates, although they
had observed no positive effect of septoplasty to the tubal
function.1 Conversely, in another study investigating the effect
of nasal surgery on ET function and middle ear ventilation,
postoperative tubal function tests were found signiﬁcantly bet-
ter than preoperative ones, and the majority (95%) of the pa-
tients that were examined in the study reported a postoperative
improvement of ear fullness sensation 1 month after the sur-
gery.5 In the past, when classical intranasal packings were
being used, nasal surgery would have had negative effects on
ET functions, but nowadays most surgeons prefer nasal septal
suturing or nasal septal splints which do not worsen ET func-
tions.6,7 In a study comparing the intranasal packing and nasal
septal suturing, although a statistically signiﬁcant increase in
the middle ear pressure was observed in the ﬁrst group, there
was not any improvement in the second group.8 During myrin-
goplasty, due to the fact that the middle ear cavity is fulﬁlled
with the sponge gel balls which do not dissolve by and large
before the ﬁrst month, the patients may suffer normally some
degree of fullness. In our study, because of patients subjec-
tively had no ear complaints related with septoplasty, we
may conclude that myringoplasty with septoplasty should be
performed simultaneously. The ideal graft material for the
management of TM perforation should be thin, elastic, intact,
and free on each surface.3 The perichondrium has been suc-
cessfully used in tympanoplasty for approximately half a cen-
tury. In 1964, Goodhill et al. introduced the use of tragal
perichondrium together with tragal cartilage and Salen was
the ﬁrst who used nasal septal cartilage as a graft material.9,10
Autologous nasal mucosa was noted as it is prepared easily
and can be used as a transplant for covering tympanic mem-
brane defects.11 Perichondrium, which surrounds almost all
cartilaginous structures of the head and neck, is a well-known
reservoir for mesenchymal stem cells and is capable of sealing
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being a part of elastic cartilage can afford all these prerequi-
sites. After 3 months of the operations all of the septal mucosa
and TMs, except two of them, were microscopically intact and
well in the structural continuity in our study. There was a sta-
tistically signiﬁcant reduction in the mean of ABGs following
myringoplasty, and there were only three ears, which had min-
imal perforation. The mean hearing improvement in conduc-
tive hearing thresholds postoperatively (at 0.5, 1, 2, and
4 kHz) was 11.52 dB HL, which compares favorably with
other series.2,10,13,14 Nasal septal perichondrium has several
advantages; it is easily accessible when performing septoplasty
and sufﬁciently large for almost total perforation of TM and
has a good chance of postoperative survival.4 The comparison
of perichondrium and cartilage grafts for reconstructing the
tympanic membrane showed that there was no signiﬁcant dif-
ference between them.15 We have observed that the nasal sep-
tal perichondrium is very thin and transparent, and survive
easily, besides that it becomes very strong and transparent
after healing (Fig. 3. The septal perichondrium is made up of
a homogeneous dense layer containing collagen and elastic
ﬁbers, and its thickness is approximately 150–200 lm. The col-
lagen of type I and II are not present in the perichondrium.16
It was noted that the age of the patient, the site and size of
the perforation, the status of the middle ear mucosa, function
of the Eustachian tube, smoking, the type of anesthesia, the
surgical technique, and the type of grafts were signiﬁcantly re-
lated to the outcome of the operation.17,18 The principal post-
operative failures in tympanoplasty are reperforation of the
eardrum, formation of retracted pockets, iatrogenic choleste-
atomas, anterior blunting, lateralization, and thickening of
the graft.2,19,20 Of them all, the most frequent failure in myrin-
goplasty was reported as reperforation. In the literature, while
some authors have suggested that the size of the perforation af-
fect the success rate of tympanoplasty, others have reported
conversely.2,17,21,22 There has been a long debate over whether
myringoplasty should be offered to patients to improve hear-
ing and it was noted that myringoplasty alone is not good
operation to improve hearing.21 Success rate of different
myringoplasty operations in terms of audiologic improvement
and graft uptake were quoted as 57.4–97% approxi-
mately.2,9,13,23 Postoperative hearing loss was not observed in
any cases. We did not see any formation of retracted pockets
in our cases, and we believe that the structural power of the
perichondrium prevents the autograft subsiding into the mid-
dle ear. The site and size of perforation were noted as playing
no particular role in either graft uptake or in hearing improve-
ment.13 In contrast, the site of the perforation was noted as
having a signiﬁcant effect on outcome because anterior perfo-
rations had less success rate than that of the posterior ones.2,22
In our study, because the tympanic membrane perforations
were located in posterior and inferior locations, much
improvement in conductive hearing loss should be expected.
Closure of small perforations result in greater hearing
gain than large ones, and the size of the perforation was
reported to have worse prognosis in large defects.21 In
accordance with this hypothesis, we gained much success in
small perforations.
Failure of healing usually appears within the ﬁrst 3 months
following surgery. The good stability obtained 3 months after
surgery is explained by the fact that the graft has become part
of a well-epithelialized TM and the risk of otitis is signiﬁcantlyreduced.20 Wet ear is accepted as a poor prognostic factor for
some authors,17,18 in contrast, some believe that this situation
do not inﬂuence the surgical outcome.2,20 The infection of the
middle ear was noted as having no signiﬁcant effect on out-
come, and according to these authors, the chief goals of myrin-
goplasty are to reduce recurrent ear infections and to improve
hearing, and closure of the middle ear cavity can favor middle
ear normalization.2,20 A wet ear at surgery was a poor prog-
nostic factor, and it was reported that mucosal status is one
of the most important predictors of a favorable anatomic
and functional outcome.24 In contrast, Sade suggests that this
factor does not inﬂuence the surgical result. The different con-
clusions reported in the literature on prognostic factors may be
explained by the use of different surgical techniques by the
authors. In the past, because we did not have any good results
in the wet ears, in this study, we selected patients especially
with dry ears to increase the success rate of graft uptake and
to make the study group homogenous.
In conclusion, the major strength of this study lies in its
minimally invasive character. We conclude from our data
that this approach is convenient, cost-effective, time saving,
and patient friendly in myringoplasty with simultaneous
septoplasty. In the analysis of our results, graft survival
and the long-term results of improvement in hearing are
satisfactory.References
1. Maier W, Krebs A. Is surgery of the inner nose indicated before
tympanoplasty? Effects of nasal obstruction and reconstruction on
the Eustachian tube. Laryngorhinootologie. 1998;77(12):682–688.
2. Bhat NA, De R. Retrospective analysis of surgical outcome,
symptom changes and hearing improvement following myringo-
plasty. J Otolaryngol. 2000;29(4):229–232.
3. Portmann M, Portmann D. The surgery of deafness (operations for
function). In: Portmann M, Portmann D, eds. Otologic Surgery:
Manual of Oto-surgical Techniques. London: Singular Publishing
Group; 1998:15–92.
4. Tos M. Approaches. In: Tos M, ed. Manual of Middle Ear
Surgery. New York: Thieme Medical Publishers; 1993:88–127.
5. Salvinelli F, Casale M, Greco F, et al. Nasal surgery and
Eustachian tube function: effects on middle ear ventilation. Clin
Otolaryngo. 2005;30(5):409–413.
6. Kazkayasi M, Dincer C, Arikan OK, et al. The effect of nasal
packing and suture technique on systemic oxygen saturation and
patient comfort after septoplasty. Kulak Burun Bogaz Ihtis Derg.
2007;17(6):318–323, Thurkish.
7. Yildirim A, Yasar M, Bebek AI, et al. Nasal septal suture
technique versus nasal packing after septoplasty. Am J Rhinol.
2005;19(6):599–602.
8. Goodhill V, Harris I, Brockman SJ. Tympanoplasty with perichon-
drial graft. Arch Otolaryngol. 1964;79:131–137.
9. Salen B. Myringoplasty using septum cartilage. Acta Otolaryngol.
1964(suppl 188);82–91.
10. Strasser GM, Schratzenstaller B. Myringoplasty with autologous
mucosa-graft. Laryngorhinootologie. 2008;87(2):93–95.
11. Pountos I, Giannoudis PV. Biology of mesenchymal stem cells.
Injury. 2005;36(suppl 3):S8–S12.
12. Kaiser ML, Karam AM, Sepehr A, et al. Cartilage regeneration in
the rabbit nasal septum. Laryngoscope. 2006;116:1730–1734.
13. Karela M, Berry S, Watkins A, et al. Myringoplasty: surgical
outcomes and hearing improvement: is it worth performing to
improve hearing? Eur Arch Otorhinolaryngol. 2008;265(9):
1039–1042.
6 M. Hammad, M. Gomaa14. Gersdorf SS, Garin P, Decat M, et al. Myringoplasty: long term
results in adults and children. Am J Otol. 1995;16:532–535.
15. Gierek T, Slaska-Kaspera A, Majzel K, et al. Results of myrin-
goplasty and type I tympanoplasty with the use of fascia, cartilage
and perichondrium grafts. Otolaryngol Pol. 2004;58(3):529–533.
16. Bleys RLAW, Popko M, De Groot JW, Huizing EH. Histological
structure of the nasal cartilages and their perichondrial envelope.
II. The perichondrial envelope of the septal and lobular cartilage.
Rhinology. 2007;45:153–157.
17. Onal K, Uguz MZ, Kazikdas KC, et al. A multivariate
analysis of otological, surgical and patient-related factors in
determining success in myringoplasty. Clin Otolaryngol.
2005;30(2):115–120.
18. Becvarovski Z, Kartush JM. Smoking and tympanoplasty: impli-
cations for prognosis and the middle ear risk index (MERI).
Laryngoscope. 2001;111(10):1806–1811.19. Yamamoto E, Iwanaga M, Morinaka S. Use of micro-sliced
homograft cartilage plates in tympanoplasty. Acta Otolaryngol
Suppl. 1984;419:123–129.
20. Albera R, Ferrero V, Lacilla M, et al. Tympanic reperforation in
myringoplasty: evaluation of prognostic factors. Ann Otol Rhinol
Laryngol. 2006;115(12):875–879.
21. Lee P, Kelly G, Mills RP. Myringoplasty: does the size of the
perforation matter? Clin Otolaryngol. 2002;27:331–334.
22. Singh GB, Sharma A, Singh N. Role of transtympanic myringo-
plasty in modern otology. J Otolaryngol. 2006;35(6):408–412.
23. Perkins R, Bui HT. Tympanic membrane reconstruction using
formaldehyde-formed autogenous temporalis fascia. Twenty years’
experience. Otolaryngol Head Neck Surg. 1996;114:366–379.
24. Albu S, Babighian G, Trabalzini F. Prognostic factors in
tympanoplasty. Am J Otol. 1998;19:136–140.
